Abstract Participatory budgeting (PB)-a democratic process where ordinary residents decide directly how to spend part of a public budget-has gained impressive momentum in US municipalities, spreading from one pilot project in Chicago's 49th ward in 2009 to 50 active PB processes across 14 cities in 2016-2017. Over 93,600 US residents voted in a PB process in 2015-2016, deciding over a total of about $49.5 million and funding 264 projects intended to improve their communities. The vast majority of US PB processes take place in large urban centers (e.g
poverty, better access to public services, greater spending on sanitation and health services, and, most notably, a reduction in child and infant mortality [8, 9] .
In this paper, we outline three mechanisms by which PB could affect health disparities in US municipalities: First, by strengthening residents' psychological empowerment; second, by strengthening civic sector alliances; and third, by (re)distributing resources to areas of greatest need. We summarize the theoretical argument for these impacts, discuss the existent empirical evidence, and highlight promising avenues for further research.
PB, Psychological Empowerment, and Health
To the extent that PB offers new opportunities for political participation, it could diminish health disparities. Some forms of political participation and civic engagement have been linked to positive health and well-being outcomes [10, 11] . In particular, political participation and civic engagement can promote individuals' psychological empowerment-that is, residents' can gain a greater sense of personal and collective efficacy, including the feeling that they can make a difference in their communities, and residents can develop greater civic skills, civic knowledge, and social and political awareness [11, 12] . Psychological empowerment has been linked to better mental health outcomes in research with adolescents [13, 14] .
In order to reduce health disparities by means of psychological empowerment, PB needs to especially engage residents from communities that are known to experience comparatively worse health and well-being (e.g., low-income residents and people of color). Traditionally, marginalized communities may also benefit comparatively more from the potentially positive psychological effects of participation than socially and politically advantaged resident groups, who may already experience a comparatively high level of collective efficacy and civic skills. And for any of these longer-term benefits to occur, it is critical that engagement opportunities in PB are truly participatory, reduce barriers to participation, and that residents view the process as fair [15, 16] .
Research into US PB so far has shown high voter turnout among lower income residents and people of color in many PB communities, but it also found substantial variability in communities' efforts and successes to engage residents from traditionally marginalized groups [17, 18] . In 2014-2015, in 61% of PB communities that collected demographic data from voters, residents with annual household incomes of under $50,000 were over-represented or represented at levels similar to the local census. African-American residents were overrepresented or represented at levels similar to the local census in 89% of communities that collected demographic information from voters [17] . PB organizers who worked with community-based organizations (CBOs) from the start to increase targeted outreach and reduce participation barriers for marginalized groups were more successful in turning out lower income residents and people of color at the vote, compared to PB organizers who did not collaborated with CBOs [17] . Offering more voting opportunities has also been associated with greater turnout of low-income residents and people of color [1, 17, 18] .
Future research should not only compare psychological empowerment, health, and well-being between PB participants and a control group over time, but also examine relationships between these critical outcomes and PB participants' personal experience of the varying qualities and characteristics of PB implementation across municipalities (e.g., their perception of fairness and inclusiveness of the process). Research further needs to examine whether participation at the idea collection or the delegate phases of PB-which require considerable time commitments and involve sustained 768 C. Hagelskamp et. al work with other community members-have a different impact on individuals than participation at the voting stage only. As the former offer residents more sustained engagement opportunities, they should have more impact on psychological empowerment. Finally, empowerment theory suggests that individual health benefits in municipalities that regularly implement PB might go beyond effects on the most engaged participants to greater well-being for residents generally, by means of living in this politically more empowering context [11] .
PB, Civic Sector Alliances, and Health PB can empower communities beyond the individual level by offering opportunities for CBOs and other civic groups to meet and form alliances that can be leveraged beyond the PB process itself. CBO engagement in participatory political processes in Brazil has been linked to greater CBO mobilization and a strengthening of civic sector alliances [19] . In Brazil, CBOs could thus push more effectively and legitimately for policy changes, which in turn could be linked to measurable reduction in health disparities. PB may thus carry the potential to affect community-level changes in the form of a strengthened civic sector infrastructure and with that greater collective efforts to push for policy changes. In the USA, PB advocates have also stressed the vital role CBOs have in realizing PB's potential to reduce inequities. On the one hand, CBOs in the USA have from the start had a major role in engaging marginalized communities in PB. On the other hand, PB could strengthen CBOs by providing a context for organizations to meet and collaborate, and thus to build stronger ties among themselves and to improve their relationships with government. Those new relationships could in turn facilitate CBOs' ability to collectively advocate for policy changes that would help reduce health inequalities. Stronger alliances in the civic sector could also work to catapult PB out of often limiting budgetary structures to have greater impacts on inequities [2] .
To date, there is no systematic research on PB's impacts on CBOs and CBO alliances in the USA. Some US officials report having observed new civic sector alliances forming or strengthening in their PB process [4] . More research is needed to shed light on how CBOs in current US PB districts evaluate the opportunities PB offers them, and how and to whose benefit civic sector alliances might develop over the coming years.
PB, Resource (Re)Distribution, and Health
The projects that win funding through PB constitute another important mechanism by which PB has the potential to reduce health disparities. PB can raise awareness of community needs that may be forgotten or invisible under politics-as-usual. If project ideas that benefit people of greatest need make it onto a PB ballot and win, PB could lead to a more equitable distribution of public funds than what would have been funded without PB. Even if projects of greatest need do not end up winning the PB vote, they may nevertheless inform elected officials' spending priorities elsewhere [4] . To the extent that funds that are distributed through or because of PB are more likely to benefit the health and well-being of disadvantaged residents, PB could, over time, contribute to a reduction of health disparities.
Many of the projects that received PB funding in recent years have the potential to affect community health outcomes. PB funds are typically restricted to capital projects. In the 2014-2015 and the 2015-2016 cycles, a large proportion of PB funds benefitted parks and recreation: 15 and 19% respectively. Moreover, a significant amount of PB funding has gone to streets, sidewalks, transportation, and traffic: 22% of dedicated PB money in 2014-2015 and 22% in 2015-2016 [1, 17] . These are important and promising numbers given that both green spaces and recreation opportunities as well as street and traffic improvements can have important impacts on health inequalities in urban areas [20] [21] [22] . Large proportions of PB funds have also gone to schools especially for renovations and teaching and learning technology [1] , thus potentially improving a critical context for young people's learning and development. However, current PB funds are still comparatively small and perhaps too small still to lead to projects that could by themselves affect health inequities long term.
A next step for this research is to better understand to what extent disadvantaged communities in particular are likely to benefit from these expenditures, and to develop valid and reliable ways to measure these impacts. For example, more work is needed to identify the most likely beneficiaries of PB-initiated park, street, and traffic improvements. And do these improvements increase health-promoting behaviors, increased feelings of safety and reduce accidents? We also need to understand to what extent PB expenditures differ from what elected officials have or would have funded without PB. Are, for example, the neediest schools receiving more resources with PB than they would have received without PB? Can these school investments be linked to greater well-being among students? Finally, we need to understand better how large investments need to be to lead to measurable effects long term.
Conclusion
We presented the theoretical argument for why and how US PB could impact health disparities long term in communities that adopt this political process. We described individual-and community-level pathways through which PB could improve the health and wellbeing of residents. However, whether PB's impacts will in fact follow the theoretical pathways outlined here depends on the quality and focus of its continued implementation. It is unlikely that PB will help reduce health disparities if such impacts are not explicit goals of the processes and considered in each step of its implementation. As we discussed, social justice motivations remain prevalent in US PB, but the quality of PB implementation varies. Moreover, it is likely that applying the process to larger and more diverse budgets will facilitate PB's potential impacts on health and wellbeing outcomes. The next few years will tell whether and under which conditions US PB can help reduce health disparities.
